A nutrition and exercise intervention program for controlling weight in Samoan communities in New Zealand by Bell, A. C. et al.
          Deakin Research Online 
 
This is the published version:  
 
Bell, A., Swinburn, Boyd, Amosa, H. and Scragg, R. 2001, A nutrition and exercise 
intervention program for controlling weight in Samoan communities in New Zealand, 
International journal of obesity, vol. 25, no. 6, pp. 920-927.     
  
Available from Deakin Research Online: 
 
http://hdl.handle.net/10536/DRO/DU:30009430 
 
Reproduced with the kind permissions of the copyright owner. 
 
Copyright : 2001, Nature Publishing Group 
PAPER
A nutrition and exercise intervention program for
controlling weight in Samoan communities in
New Zealand
AC Bell1, BA Swinburn1*, H Amosa1 and RK Scragg1
1Department of Community Health, Faculty of Medicine and Health Science, University of Auckland, Auckland, New Zealand
OBJECTIVE: To promote weight loss in Samoan church communities through an exercise program and nutrition education.
METHODS: A quasi-experimental design was used to assess weight change, over 1 y, in cohorts of people aged 20 – 77 y from
three non-randomised Samoan church communities (two intervention, n365 and one control, n106) in Auckland, New
Zealand. The intervention churches received aerobics sessions and nutrition education about dietary fat.
RESULTS: Baseline body mass index for the intervention and control churches was (mean s.e.) 34.80.4 and
34.30.9 kg=m2, respectively. The intervention churches lost an average of 0.40.3 kg compared to a 1.30.6 kg weight
gain in the control church (P0.039, adjusted for confounders). The number of people who were vigorously active increased by
10% in the intervention churches compared to a 5% decline in the control church (P 0.007). Nutrition education had little
apparent impact on knowledge or behaviour.
CONCLUSION: Samoan communities in New Zealand are very obese and have high rates of annual weight gain. A community-
based intervention program arrested this weight gain in the short term.
International Journal of Obesity (2001) 25, 920 – 927
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Introduction
Migration from the Pacific Islands to New Zealand has
occurred since the 1920s and, at the last census, approxi-
mately 100 000 Pacific people lived in Auckland, making it
the largest Polynesian city in the world.1,2 Early studies of
migrants from the Tokelau Islands noted an increase in the
risk of coronary heart disease (CHD) and type 2 diabetes with
migration.3,4 Since then, studies have continued to report
higher CHD incidence and diabetes prevalence for Pacific
Islands people compared to non-Maori New Zealanders.5,6
Moreover, continued immigration, the aging of the popula-
tion and natural population growth over the next 20 y are
likely to amplify the problem.
Obesity is a major risk factor for these diseases and
Samoan populations have an obesity prevalence that is
amongst the highest of any population in the world.7 A
possible explanation is a genetic predisposition for fat stor-
age in Polynesians,8 which is enhanced by modern living
environments.9 – 12 Key features of the modernisation process
are diets that contain more fat, particularly animal fat, and
lifestyles that are increasingly sedentary.11,13 Interventions
that reverse these trends are likely to reduce the prevalence
of obesity as well as having a beneficial effect on other CHD
and diabetes risk factors.14 – 16 However, there are few studies
that have attempted weight loss in communities with a high
prevalence of obesity.
In New Zealand, churches have become the centre of
community life for many Pacific Islands people and they
have been successfully used as a setting for weight loss and
smoking-cessation programs in Pacific Islands and African-
American communities.17 – 19 This study evaluates the impact
of a community-based nutrition and exercise interven-
tion program on mean weight in three Samoan church
communities.
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Methods
Design
The Samoan Ola Fa’autauta (Life-Wise) Study was a commu-
nity-based nutrition and exercise intervention program in
three Samoan church communities (1995 – 1997). The
impetus for the study grew out of a community-initiated
concern over the increasing prevalence of non-communic-
able disease among Samoan people living in New Zealand.
Three churches were selected based on similarities in
denomination, socio-economic status, size (one large
church matched with two smaller churches) and the fact
that the churches were in geographically distinct areas. A
quasi-experimental design was planned so that the larger of
the three churches (Otara) was non-randomly assigned to
receive 1 y of intervention activities while the smaller
churches (Glen Innes and Glen Eden) served as controls.
The untimely death of the pastor in Glen Eden prevented us
from collecting control data in this church. However, we
were able to complete a year of intervention activities,
although the start date was almost a year later than in
Otara. Thus, using a slightly altered design, we compared
two intervention churches (one measured during 1995 and
the other during 1996) with one control church (measured
during 1996). The Otara church was followed up for one
further year to see if the impact of the intervention had been
maintained. The study was approved by the church ministers
and their wives, the church elders and chiefs, local Pacific
Islands health workers and health professionals already
working with the communities.
Participants
A register of church members was drawn up as part of a pilot
study (1993) through consultation with church leaders. The
communities were defined as members and their house-
holds, totalling 1033 adults and children. All church mem-
bers were eligible for inclusion in the study if they were aged
20 y and over. This study focuses on 609 adults that met
these criteria. We excluded anthropometric and blood pres-
sure data from 21 women who were pregnant either at
baseline or follow-up.
Procedures and measures
At the start of the study a ‘health’ committee was set up at
each church comprising the minister’s wife and other church
members. Their role was to inform the communities about
the project via information sheets and presentations, to
support the interventions, to recruit people to surveys and
to assist with questionnaire completion. Baseline data were
collected at a series of health surveys held on church pre-
mises during evenings and weekends. Where appropriate,
those not attending the surveys were visited in their homes.
Participants completed a diet and lifestyle questionnaire,
available in Samoan or English. Fat knowledge was assessed
by asking participants to estimate the fat content of 23
commonly consumed foods on a scale from ‘none’ to ‘a
lot’. The scale included a ‘don’t know’ response. Responses
were classified into correct and incorrect categories based on
the percentage of energy in each food that came from fat. A
fat knowledge score was then developed by dividing correct
responses by total responses. Participants were also asked to
quantify the frequency with which they ate green vegetables
at dinner, cut the fat off meat, removed chicken skin and
diluted coconut cream. A binary variable was created that
separated the responses ‘never’, ‘rarely’ and ‘occasionally’
from ‘frequently’ and ‘always’. Physical activity was assessed
by determining whether or not participants were involved in
moderate (eg brisk walking) or vigorous (causing a person to
sweat or breathe hard) leisure time activity during a normal
week. Sedentary participants were those who did no moder-
ate or vigorous activity. The same, trained staff, took anthro-
pometric and blood pressure measurements in each of the
churches and in all of the follow-up surveys. However, they
were not blinded to whether a participant was from an
intervention or control church. Height, weight, waist and
hip measurements were taken by trained personnel using
standardised techniques.20 Blood pressure was measured
with a standard mercury sphygmomanometer after a 5 min
rest in a chair. Diastolic blood pressure was at the fifth
Korotkoff sound and a large cuff was used when necessary
The average of two measurements was used in the analysis.
All measurements were repeated approximately 1 y later in
each church at a series of follow-up surveys and measuring
equipment was calibrated in the interim.
Interventions
The interventions aimed to achieve weight loss at the com-
munity level by promoting low-fat ad-libitum diets and
increased leisure-time physical activity. The nutrition inter-
vention took the form of informal education sessions,
approximately 1 h long, delivered to families, caterers and
to the church as a whole. These sessions were initially
conducted by Pacific Islands Heartbeat (PIHB), a program
of the National Heart Foundation of NZ. The healthy food
pyramid guided the dietary recommendations given and fat
lowering techniques were demonstrated. For example, a tin
of corned beef was heated and the fat poured off, not only to
demonstrate the technique, but also to show how much fat
the tin contained. In total, 31 sessions were held and nine of
these were with the whole church in the context of a
‘healthy’ feast. Tasty low-fat, culturally appropriate foods
were served on these occassions with a big emphasis on
fruit and vegetables.
Increased physical activity was promoted through weekly
aerobics sessions built into the regular program of church
activities. Several walking groups also began. The aerobics
sessions were also conducted by trained instructors from
PIHB, at least in the initial stages of the intervention. A
small donation (NZ $2) was asked of those attending to pay
the instructors. In total, 170 aerobics session were conducted
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in the intervention churches and, on average, 23 people
attended each session. Regular newsletter and diabetes sup-
port groups were used to support the nutrition and exercise
sessions.
The third major component of the intervention was
training church members to become leaders of the nutrition
education and aerobic sessions. Five people, selected by the
health committees, were trained by PIHB as heartbeat lea-
ders, enabling them to lead the nutrition education sessions.
The health committees also selected candidates for an aero-
bics instructor’s course at a local tertiary institution. Three
people completed this training and went on to lead the
aerobics sessions. Further details about the interventions
have been published elsewhere.21
Analysis
Body mass index (BMI) was calculated as weight (kg) divided
by height (m) squared. Mean changes in continuous vari-
ables (fat knowledge score, weight, BMI, waist, hip, blood
pressure) were compared using one-way analysis of variance
(ANOVA) and analysis of covariance (ANCOVA) where treat-
ment (intervention or control) was the primary independent
variable. In the ANCOVA models, pre-test covariates were
included, as were binary variables for sex, work status (work-
ing=not working), educational attainment (up to 8 y school-
ing 8 y or more), and place of birth (New Zealand=other
country). Age was also included in the model as a binary
variable, dichotomised at 45 y. Discrete dietary and physical
activity data were analysed using logistic regression, with
and without potential confounders included in the models.
Repeated measures ANOVA was used to measure change in
continuous variables over the intervention and maintenance
years in the Otara church. Categorical modelling was used to
measure change over time in the discrete dietary behaviour
and physical activity variables. All analyses were done using
SAS (SAS Institute, Cary, NC) and statistical significance was
accepted at P<0.05.
Results
Participation rates and baseline characteristics
Details of study participants and baseline characteristics are
included in Table 1. Of those aged 20 y and over, 471 out of
609 participated in the study, giving a baseline response rate
of 81% in the intervention church and 66% in the control
church. Compared to those who remained in the study,
participants who were lost to follow-up (moved or declined
further involvement) from the intervention were signifi-
cantly younger (38 vs 44 y, P0.0003), less obese (62% vs
78% with a BMI>30 kg=m2, P0.005) and more likely to
have had 8 y or more of education (84% vs 70%, P0.012).
Fat knowledge score, nutrition-related behaviour and physi-
cal activity levels were not different. Those who were lost
from the control church were similar to those who remained
in the study with respect to these characteristics.
Diet and physical activity
Table 2 shows changes in self-reported dietary fat knowledge,
dietary behaviour and leisure time physical activity. Com-
pared to controls, knowledge of the fat content of food did
not increase significantly (P>0.05) in the intervention
churches. Nor did the numbers of people who frequently
or always ate green vegetables at dinner, removed the fat
from meat or the skin from chicken, or diluted coconut
cream. There was considerable flux in the intensity of leisure
time activity, culminating in a 10% increase in the number
of participants who were vigorously active in the interven-
tion churches (vs a 5% decrease in the control, P0.007).
This increase came at the expense of moderate activity while
the proportion of people who were sedentary remained
largely unchanged.
Anthropometry and blood pressure
In absolute terms, the intervention churches (Otara, Glen
Eden) lost an average of 0.4 kg of weight (Table 3). This
decline was significantly different from the mean increase
in weight (1.3 kg) in the control church after adjusting for
pre-test weight, age, sex, work status, educational attainment
and country of birth (P0.039). There was a corresponding
decline in hip circumference (ÿ0.5 cm) and this change was
significantly different (P0.004) from an increase in hip
circumference in the control church (2.1 cm) after adjust-
ing for confounders. No significant change was observed in
waist circumference or blood pressure. The net change in
weight between the intervention and control churches by
the end of the intervention year was 1.7 kg, or 1.3 kg after
adjusting for the influence of potential confounders. For the
anthropometric measurements, baseline age was the most
important confounder, accounting for much of the drop in
significance between the crude and adjusted differences.
However, work status was also important. Baseline BMI and
Table 1 Study participants and baseline characteristics
Intervention Control
Participants
Baseline (n(%)) 365=448 (81) 106=161 (66)
Moved (n(%)) 37 (10) 20 (19)
Declined (n(%)) 53 (15) 15 (14)
Follow-up (n(%)) 275=365 (75) 71=106 (67)
Baseline characteristics
Age (y)a 43.9 13.7 39.1 13.2b
Female (%) 60 64
8 y of school or more (%) 72 74
Not working (%) 42 39
NZ born (%) 18 17
Body mass index>30 kg=m2 (%)c 80 73
Height (cm)ac 164.5 0.5 165.7 0.9
aValues are mean s.d.
bSignificantly different from intervention, P0.007.
cExcludes data from 13 women (intervention) and eight women
(control) who were pregnant. Anthropometric data were missing
from 14 people (intervention) and one person (control).
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Table 2 The impact of a one year intervention on dietary fat knowledge score, dietary behaviours and leisure time physical activity
Stage of study
Significance of intervention
vs control difference
n Baseline Post Intervention difference Crude Adjusteda
Fat knowledgeb
Fat knowledge score (%)
Intervention 275 67.6 1.0 68.3 0.9  0.7 0.332 0.865
Control 71 65.2 1.9 68.5 2.2  3.3
Nutrition-related behaviorc
Green vegetables at dinner (%)
Intervention 273 25 24 ÿ1. 0.514 0.275
Control 71 24 28  4.
Cut the fat off meat (%)
Intervention 273 33 35  2. 0.696 0.627
Control 71 22 33 11.
Remove chicken skin (%)
Intervention 273 17 23  6. 0.888 0.947
Control 71 24 25  1.
Dilute coconut cream (%)
Intervention 273 27 27 0. 0.509 0.272
Control 71 31 34  3.
Leisure time activity
Sedentary (%)
Intervention 259 27 25 ÿ2. 0.099 0.142
Control 66 39 38 ÿ1.
Moderate activity (%)
Intervention 259 41 33 ÿ8. 0.327 0.315
Control 66 33 39  6.
Vigorous activity (%)
Intervention 259 32 42 10. 0.006 0.007
Control 66 27 22 ÿ5.
aAdjusted for baseline value, age category, sex, work status, educational attainment, country of birth.
bUnadjusted mean ( standard error) score out of 100.
cPercentage (unadjusted) of people who ‘frequently or always’ engaged in these behaviours.
Table 3 The impact of a 1 y intervention on anthropometric and blood pressure measurements
Stage of study
Significance of intervention
vs control difference
Intervention difference
n Baseline Post (95% confidence intervals) Crude Adjusteda
Weight.(kg)
Intervention 246 94.4.(1.1) 94.0.(1.2) ÿ0.4.(ÿ0.99, 0.19) 0.011 0.039
Control 63 94.1.(2.4) 95.4.(2.5)  1.3.(0.32, 2.28)
Body mass index.(kg=m2)
Intervention 246 34.8.(0.4) 34.6.(0.4) ÿ0.2.(ÿ0.40, 0.00) 0.014 0.046
Control 63 34.3.(0.9) 34.7.(0.9)  0.4.(0.01, 0.79)
Waist.(cm)
Intervention 246 104.7.(0.9) 104.0.(0.9) ÿ0.7.(ÿ1.48, 0.08) 0.078 0.741
Control 63 104.8.(1.9) 102.4.(1.9) ÿ2.4.(ÿ3.97,ÿ0.83)
Hip.(cm)
Intervention 246 114.8.(0.8) 114.3.(0.8) ÿ0.5.(ÿ1.28, 0.28) 0.001 0.004
Control 63 113.1.(1.5) 115.2.(1.5)  2.1.(0.73, 3.47)
Systolic BP.(mmHg)
Intervention 111 143.(2) 133.(2) ÿ10.(ÿ11.37,ÿ8.04) 0.0001 0.090
Control 48 127.(2) 127.(2) 0
Diastolic.BP (mmHg)
Intervention 111 91.(1) 85.(1) ÿ6.(ÿ7.96,ÿ4.09) 0.0001 0.1374
Control 48 77.(2) 79.(2)  2.(0.04, 3.96)
Values are unadjusted means s.e.
aAdjusted for baseline value, age category, sex, work status, educational attainment, country of birth. Also baseline BMI where blood pressure
was the outcome variable.
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blood pressure were the important confounders for the
difference in blood pressure between the intervention and
control churches.
Sustainability of the changes
Changes in the Otara church over the intervention year and
then a maintenance year are shown in Table 4. With the
exception of nutrition-related changes, the intervention
largely had its hypothesised effect. However, by the end of
the maintenance year, the weight lost had almost been
completely re-gained. This was accompanied by a significant
increase in the proportion of people who were sedentary and
decrease in the proportion who were moderately active. The
number of people who removed chicken skin and excess fat
from meat also declined. Despite these disappointing results,
the declines in systolic and diastolic blood pressure appeared
to be sustained, and the proportion of people engaged in
vigorous activity continued to increase. Thus by the end of
the study, 50% of participants from this church reported
being vigorously active at least once a week and their average
blood pressure was approximately 10 mmHg lower than at
baseline. Another beneficial change over the maintenance
year was a significant increase in the proportion of people
diluting coconut cream. Changes in waist and hip circum-
ference were not consistent with the changes in weight over
the maintenance year.
Discussion
One year of nutrition education and exercise intervention
had a modest impact on weight, blood pressure and intensity
of leisure time physical activity. The beneficial changes in
blood pressure and activity appeared to be maintained over a
further year in one of the churches.
Changes in diet and exercise
Participants had reasonable baseline knowledge of the fat
content of various foods that was not different from the
knowledge of New Zealanders from other ethnic groups.22
However, the lack of change in knowledge and in nutrition-
related behaviour was disappointing. A likely reason for this
was the difficulty in achieving a ‘high dose’ nutrition inter-
vention at the community level within the 1 y time frame.
Firstly, a considerable portion of time was given to training
individuals to take the nutrition education sessions and
while this may have long-term benefits, it limited the time
available to encourage change during the intervention year.
Also, despite the training given, some of the trainees felt
under-confident about leading sessions on their own and
fewer sessions were held than expected. Secondly, establish-
ing the concept of ‘eating for health’ was difficult because it
was often in conflict with strongly held cultural beliefs about
food.1 For example, tradition and protocol, rather than
health, dictate that tinned corned beef rather than fruit
and vegetables be given as a gift at special occasions.
Table 4 Dietary fat knowledge, dietary behaviour, leisure time physical activity, anthropometry and blood pressure in the Otara church over an
intervention and maintenance year
Stage of study
Intervention Maintenance
n Baseline Post intervention Post maintenance difference difference
Fat knowledgea
Fat knowledge score.(%) 129 69.41.3 67.01.3 69.41.4 ÿ2.4 2.4
Nutrition-related behaviorb
Green vegetables at dinner.(%) 128 25 25 23 0 ÿ2
Cut the fat off meat.(%) 128 38 43 36 5 ÿ7
Remove chicken skin.(%) 128 19 29 24  10.* ÿ5
Dilute coconut cream.(%) 128 24 23 34 ÿ1  11.*
Leisure time activity
Sedentary,.(%) 116 18 14 25 ÿ4  11.*
Moderate activity.(%) 119 44 38 23 ÿ6 ÿ15.*
Vigorous activity.(%) 117 36 47 50  11.* 3
Anthropometry and blood pressure
Weight.(kg) 117 92.6.(1.4) 91.6.(1.4) 92.4.(1.5) ÿ1.0.*.* 0.8
Body mass index.(kg=m2) 117 34.6.(0.5) 34.2.(0.5) 34.5.(0.5) ÿ0.4.*.* 0.3
Waist.(cm) 117 105.0.(1.2) 104.5.(1.1) 103.9.(1.1) ÿ0.5 ÿ0.5.*
Hip.(cm) 117 114.1.(1.1) 114.1.(1.1) 113.8.(1.2) 0. ÿ0.3
Systolic.(mmHg) 50 147.(3.5) 134.(2.7) 137.(2.6) ÿ13.*.* 3
Diastolic.(mmHg) 50 96.(2.1) 87.(2.0) 87.(1.7) ÿ9.*.* 0.
Significantly different at .*P<0.05, .*.*P<0.001 adjusted for sex and age category.
aUnadjusted mean.( s.e.) score out of 100.
bPercentage.(unadjusted) of people who ‘frequently or always’ engaged in these behaviours.
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In spite of these factors, there was some evidence that
‘eating for health’ was becoming a higher priority. Firstly, the
flux in frequency of nutrition-related behaviours over the
intervention year suggested that many people were begin-
ning to change. Such an intention – action – relapse dynamic
is typical of the early stages of the behaviour change pro-
cess.23 Secondly, an independent qualitative evaluation of
the study suggested that, while the process was slow, people’s
attitudes towards healthy eating were changing. Several
people were quoted as saying they now considered health
when they purchased or prepared food.24
The key finding with respect to physical activity was that
the increase in vigorous activity represented a shift from
moderate to vigorous activity. Those who were sedentary at
the beginning of the study remained sedentary after a year of
intervention. In fact, over the maintenance year, the propor-
tion of people who were sedentary increased by 11%. Initi-
ating physical activity in sedentary individuals may be much
more difficult than increasing the intensity of activity
among those who have already incorporated moderate
levels of physical activity into their lifestyles. The increase
in the number of people who were physically active is likely
to explain more of the beneficial impact the intervention
had on weight. Indeed, when variables for change in vigor-
ous activity and sedentary behaviour were included in the
model, the difference in weight between the intervention
and control churches was non-significant (P0.07). The
aerobics sessions we introduced to the churches were con-
sidered to be ‘vigorous’ activity by participants and these
sessions were the most visible and popular of the interven-
tion activities. At least 30 1 h aerobic sessions were held at
each church with an average attendance between 16 and 29
people. In addition, several less formally organised walking
groups began and there was anecdotal evidence that people
had started exercising at home.
A large and weight gaining population
The high prevalence of obesity in Samoan populations has
been well described.25 In this study, 55% of people had a
BMI>32 kg=m2. The weight gain of 1.3 kg over 1 y in the
control church supports the observation of McGarvey that
weight gain continues in Samoans despite pre-existing adi-
posity.11 Other studies of Pacific Islands populations have
shown similar weight gains. Simmons et al, in South Auck-
land, observed a 3.1 kg (s.d.9.8) weight gain (1.5 kg=y) in a
control church (n144) over a 2 y period.17 Galanis et al
observed a weight gain of 1.05 kg=y in a cohort (n43) of
Western Samoan men over the 10 y from 1982 until 1992
(mean change s.d.: 10.58.8 kg).26 Finally, cross-sectional
surveys from Western Samoa suggest that the prevalence of
obesity is continuing to rise.27 Another important point is
that the rate of weight gain experienced by Samoan popula-
tions is faster than has been observed for non-Polynesian
populations. For example, the large Health Professionals
Follow-up Study in the United States observed an average
weight gain of 0.35 kg=y in men over the 1988 – 1992
period.28 Men and women aged 45 – 64 y from the Athero-
sclerosis Risk in Communities (ARIC) study (1987 – 1989 to
1993 – 1995) and who were free of diabetes, gained an aver-
age of 0.28 kg=y and 0.45 kg=y, respectively.29
Rose and Day have argued that treating people at the high
end of a risk factor (eg obese people) is only of limited value
in reducing the population’s burden of that risk factor.30
Rather, because of a close relationship between mean
weight and the prevalence of obesity, risk is best reduced
by shifting the whole distribution curve. This has been
illustrated in a population from Saudi Arabia, where a
mean reduction in weight of 1.7 kg would decrease the
prevalence of obesity from 27% to 20%.31 Thus, in our
study, where the majority of people were obese, preventing
further weight gain at a community level may substantially
lower the risk of CHD and diabetes.
Other studies
Only one other study has been published that describes the
impact of a lifestyle and diabetes awareness program in
Pacific Islands communities. Simmons et al17 selected two
Samoan Seventh-Day Adventist church communities, one of
which (n78) received an intervention program for 2 y
while the other (n144) served as a control. Consistent
with our results, weight remained stable in the intervention
church and exercise increased, compared with an increase in
weight in the control church and a decline in exercise.
Unlike our study, they also observed a decrease in the
consumption of fatty foods. This may be explained by the
longer intervention period and=or the fact that the churches
had a pre-existing interest in health. A church-based study of
a weight loss program for blood pressure control among
black American women observed significant weight loss
(ÿ2.7 kg) over 8 weeks and the weight loss was maintained
8 months later.18 Larger and more broadly defined commu-
nity-based intervention programs like the Minnesota and
Pawtucket Heart Health programs have had very little influ-
ence on weight.32 – 36 The most positive result came from the
Pawtucket Heart Health Program where the intervention city
maintained a relatively stable BMI throughout the interven-
tion while the comparison city saw a steady increase.37
Secular trends in weight and weak intervention effects
because of the limited numbers of people reached or because
too many behaviour changes were targeted have been cited
as explanations.34 The increase in mean weight in our con-
trol community suggests that the obesity-promoting nature
of the environment is also a likely explanation.38
Limitations
We were not able to collect good information on the level of
participation in the intervention by church members. Thus
the direct effect of the intervention could not be measured.
Also, measurement error due to poor repeatability of the
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questionnaire may explain the null findings for nutrition
variables independently of the intervention effects. It is
possible that the intervention churches responded out of a
desire to please the researchers and church leaders, although
this is unlikely given the number of negative responses. The
possibility that contamination occurred between the inter-
vention and control church cannot be ruled out. The church
ministers interacted regularly at various meetings and in
some cases participants from different churches were related.
A considerable number of people were lost to follow-up or
had missing final weight data, particularly in the control
church. While they did not differ significantly at baseline
from those who remained in the study, we did not know the
direction of their subsequent weight change. To address this
problem, we conducted an intention to treat analysis where
the initial weight of those lost to follow-up was also counted
as their final weight. The results of this analysis, which
assumed no change in the outcome for those lost to
follow-up in either the intervention churches or the control
church, were the same as our earlier results, suggesting that
the loss to follow-up was not a major source of bias. The
anthropometric and blood pressure measurements were the
most objective measures of intervention impact. However,
the large size of most participants made it difficult to locate
the top of the iliac crest and bottom of the ribs to measure
waist circumference accurately. Also, many had androidal
abdominal fat that hung over the waistline. Hip circumfer-
ence was easier to measure and probably more accurate.
Finally, the communities were not randomly selected and
the church members were older and more likely to be female
than the wider Samoan population in New Zealand.2
Conclusions
In this study we found that 1 y of nutrition and exercise
intervention in weight gaining Samoan church communities
stalled weight gain and encouraged a number of people to
increase the intensity of their leisure time activity. Quanti-
tative changes in nutrition-related behaviour were not
observed although the intervention may have moved the
communities closer to making such changes.
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